Administration of keratinocyte growth factor down-regulates the pulmonary capacity of acetylcholine production.
Keratinocyte growth factor protects the lung against various injurious stimuli. The protective mechanisms, however, are not yet fully understood. The aim of this study is to determine the influence of keratinocyte growth factor on the pulmonary capacity to synthesize acetylcholine, a potent regulator of pulmonary functions which is potentially involved in lung damage. Rats were treated twice (days 1 and 2) intratracheally with keratinocyte growth factor and analyzed at day 4. The mRNA expression of choline acetyltransferase - the acetylcholine synthesizing enzyme - was analyzed by real-time RT-PCR in the lung and in isolated alveolar epithelial type II cells. Choline acetyltransferase protein was assessed by immunoblotting and immunohistochemistry. Finally, pulmonary acetylcholine content was assessed biochemically. Keratinocyte growth factor-treatment led to decreased levels of choline acetyltransferase mRNA in the lung and in isolated alveolar epithelial type II cells. Accordingly, pulmonary choline acetyltransferase protein levels were reduced and pulmonary acetylcholine content declined from 2.8 nmol (control) to 0.4 nmol acetylcholine per gram of wet weight. In conclusion, the present data show that the potent regulator of pulmonary functions, acetylcholine, is produced by the major pulmonary target cell of keratinocyte growth factor, that is alveolar epithelial type II cells. Acetylcholine synthesis is down-regulated by keratinocyte growth factor administration which might contribute to lung protection and to harmonize surfactant homeostasis under conditions of keratinocyte growth factor-induced alveolar epithelial type II cell hyperplasia.